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Effects of Rotor Blade Pitch Angle and Diffuser Angle on the
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ABSTRACT

In present study, effects of rotor blade pitch angle and diffuser angle on aerodynamic performance of a jet fan have been
investigated numerically using three-dimensional Reynolds-averaged Navier-Stokes equations. The shear stress transport
turbulence model was used for the analysis of turbulence. The finite volume method and unstructured hexahedral grids was used
in the numerical analysis. Optimal grid system in the computational domain was selected through a grid-dependency test. From
the results of the flow analysis, it was found that the performance of a jet fan is very sensitive to the rotor pitch angle. Finally,
performance test has been carried out for a jet fan with the geometric parameters having best performance among the cases

tested in numerical analysis.
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Fig. 1 Computational domain of a jet fan

Table 1 Design specifications of the jet fan

Diameter of casing, mm 1,400
Diameter of impeller, mm 1,392
Hub tip ratio, % 29
Air volume, m’/s 46.1
Differential pressure, Pa 540
Rotational speed, rpm 1,18
Specific speed 3,076
Number of blades, EA Hotor 6
Stator 9
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Fig. 2 Structure of the grid system
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Table 2 Comparison between numerical results and Exp. data

CFD Exp. | Discrepancy (%)

Air Volume (m’/s) | 461 | 472 2.3
Total Pressure (Pa) 530 567 2.3
Shaft Power (kW) 30.3 30.8 1.6

Efficiency (%) 88.3 86.9 1.6
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Fig. 5 Efficiency for different rotor blade pitch angle (5c)
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Fig. 10 Velocity contours on the 90% span for different blade pitch angles
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